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ABSTRAK 
Penelitian ini dilaksanakan di Desa Cigugur, Kecamatan Cigugur, Kuningan pada tanggal 28 
Januari 2012 sampai 9 Maret 2012. Penelitian ini bertujuan untuk mengetahui pengaruh 
penambahan sari buah belimbing wuluh (Averrhoa bilimbi) sebagai acidifier terhadap efisiensi 
ransum pada babi starter. Penelitian ini menggunakan 20 ekor babi starter yang berumur delapan 
minggu dengan bobot badan rata-rata 19 kg dan koefisien variasi 5,1%. Rancangan percobaan 
adalah rancangan acak lengkap dengan empat macam dosis penambahan sari buah belimbing 
wuluh (R0: 0, R1: 0,25%, R2: 0,50%, R3: 0,75%), setiap perlakuan diulang sebanyak lima kali. 
Hasil penelitian ini menunjukkan bahwa penambahan sari buah belimbing wuluh pada dosis 0,5% 
(R2) berpengaruh sangat nyata terhadap konsumsi ransum (683,77 g/hari), pertambahan bobot 
badan (147,11 g/hari) dan efisiensi ransum (21,51). 
Kata Kunci: Babi, Sari Buah Belimbing Wuluh, Konsumsi Ransum, Pertambahan Bobot Badan, 
Efisiensi Ransum 
ABSTRACT 
This research was conducted in Cigugur Village, Kuningan from January 28th to March 9th in 
2012. The aim of this study was to evaluate effect of addition of wuluh starfruit juice (Averrhoa 
bilimbi) as an acidifier on feed efficiency of starter pig. A number of 20 starter period pigs, aged 
eight weeks average BW 19 kg and variation coefficient 5.1% were used in this study. This 
research was done based on complete randomize design with four addition dosages of wuluh 
starfruit juice (R0: 0%, R1: 0.25%, R2:0.5%, R3: 0.75%) with five replications. Result showed 
ration 0.5% (R2) had consumption (683.77 g/day), body weight gain (147.11 g/day) and feed 
efficiency (21.51) were significantly higher then other diets. 
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INTRODUCTION 
Pigs are animals that highly potential to be developed because it has favorable 
properties such as rapid growth, prolific 10-14 heads/deliveries, good feed efficiency and 
high percentage of carcass. Rapid growth and higher composition of meat than the bone 
and fat in the carcass were goals in the maintenance of pigs (Williams 2006). 
In Indonesia, the need for pork are high enough. Pork demand forecast in 2008 was 
119.6 thousand tons, in 2009 was 121.3 thousand tons and in 2010 was 122.9 thousand 
tons, while predicted population of pigs in 2008 as many as 7.341316 million heads; in 
2009 a total of 7.97678 million heads and in 2010 was 8.66725 million heads by 
increments of 8.65% per year (Ditjennak 2007). 
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Physiologically, the digestive system of pigs at starter period has not perfectly 
developed yet, especially in their stomach. It can not produce an optimal acid that can help 
the process of digestion and  in hibit the growth of harmful bacteria. It was to help 
generate acid in the digestive tract of starter pigs by the addition of acidifier in the ration 
which derived from the juice of wuluh starfruit (Averrhoa bilimbi). 
Acidifiers are organic acids that beneficial in the preservation, maintenance and 
protection from destruction by feed microbial and fungi. They also have directly impact on 
the mechanism of improvement of feed digestibility in cattle. Acidifier in livestock rations 
could be used as an alternative to natural antibiotics that supports banning use of 
antibiotics or artificial chemicals that can be harm for humans who consume meat animals. 
The working principle acidifier decreases the pH of the stomach in order to improve 
digestibility and kill microbial of pathogens in the gut that enhance nutrient absorption of 
ration. 
Wuluh starfruit which also called star fruit or vegetable sour starfruit (Averrhoa 
bilimbi) is a plant with height of 10 m and trunk that is not so big and has diameter only 
about 30 cm. Starfruit grow well in moist enough and not shaded by other plants. Starfruit 
contains chemical compounds such as formic acid, citric acid, ascorbic acid (vitamin C), 
saponins, tannins, glukosid, flavonoids and some minerals, especially calcium and 
potassium in the form of potassium citrate and calcium oxalate (Hutajulu et al. 2009). 
The aims of this study was to determine the effect of the addition of starfruit juice in 
the ration of starter period pigs to the feed efficiency and to know the best percentage of 
starfruit juice that optimal as acidifier in the ration of starter pigs to feed efficiency. 
MATERIALS AND METHODS 
The research was conducted on pig farms of Cigugur Village, District Cigugur, 
Kuningan, West Java, using 20 heads of starter period Landrace pigs cross with body 
weigh on 18-20 kg and coefficient of variation <10%. Pigs were placed in individual cages 
and were completely randomized to get one of four treatment diets. The treatments were 
R0: Basal ration; R1: Basal ration + 0.25% starfruit juice; R2: Basal ration + 0.50% 
starfruit juice; and R3: Basal rations + 0.75% starfruit juice. Starfruit used in this study 
were obtained fresh, ripe fruit from the traditional market of Tanjungsari, Sumedang 
district and directly taked from the tree. The juicer was used to produce pure juice. The 
juice than mixed homogeneously into the starter period pigs feed. Preparation of the ration 
was based on nutrients recommended by the National Research Council (NRC 1998). 
Composition of basal rations of the experiments shown in Table 1. 
Table 1. Composition of basal rations of starter period pigs 
Feed ingredients Percentage (%) 
Corn flour 46.00 
Rice bran 25.00 
Fish meal 8.00 
Coconut oil cake 10.35 
Soybean meal 10.00 
Bone meal 0.55 
Premix 0.10 
Total 100.00 
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Feed treatment carried out for four weeks, with seven days of adaptation period. 
Drinking water was give ad libitum. Variables observed in this study were feed 
consumption (g/head/day), average daily body gain (g/head/day) and feed efficiency (%). 
Research conducted using a completely randomized design (CRD) consisted of four 
treatments and five replications (Steel & Torrie 2006). 
RESULT AND DISCUSSION 
Effect of treatment on feed consumption 
Feed consumption was calculated based on the number of rations given reduced by the 
amount of feed remain. Observations during the study on the effects of the treatment to the 
feed consumption of starter period pigs per day are presented in Table 2. 
Table 2. Average daily feed consumption starter period pigs (g/day) 
Repetition 
Feed daily consumption of starter period pigs 
R0 R1 R2 R3 
----------------------------------- g/day ----------------------------------- 
1 660.38 710.02 681.36 659.02 
2 653.33 707.71 679.96 660.33 
3 652.93 711.87 686.29 659.49 
4 659.42 707.80 680.44 663.96 
5 661.38 707.64 690.82 660.80 
Total 3,287.44 3,545.04 3,418.87 3,303.60 
Average 657.49a 709.01c 683.77b 660.72a 
The same letter in the same row indicated do not significantly differ among treatment 
Table 2 showed  the highest daily feed consumption showed by R1 (709.01 
g/head/day) and lowest in the R0 and R3. Average feed consumption of starter pig from 
the results of this study do not match from those recommended by NRC (1998), namely 
950-1425 g/head/day, this can be caused by the quality of feed and pigs used in the study 
have not been shown optimal. 
Starfruit juice has sour taste and aromatic smell (Baitul 2011). Taste and odor 
characteristic of starfruit juice in the ration of the study affect to the ration palatability that 
ultimately affect the level of daily feed consumption on each ration treatment. 
Results on analysis of variance showed that the feed consumption of starter pigs are 
on R0 (657.48 g/head/day) was not significantly differ from amount R3 (660.72 
g/head/day). This was due to low palatability of the ration which resulted in small feed 
consumed. The low palatability rations in R0 due to lack of acid in the ration because R0 is 
not added by the starfruit juice, while in R3 caused by the high acidic taste in the rations as 
more addition of starfruit juice. 
The treatment was very differ between R2, R0 and R3, it can be seen from the average 
amount of feed consumption which is higher in R2 than R3 and R0. Higher feed 
consumption on R2 compared to R0 and R3 due to better palatability in R2 than R0 and 
R3, this is due to less additional doses of starfruit juice in R2 than R3 which causes acid 
content in R2 is not too high so that the ration can still be consumed by starter pigs. The 
results of this study showed that the addition of starfruit juice starter period pigs ration at 
doses of 0.25% gave the best results. 
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Effect of treatment on average body gain 
Observations during the study on the effect of treatment on body weight gain can be 
seen inTable 3. Results of analysis of variance showed that the addition of starfruit juice in 
the ration give significantly effect on body weight gain. The same letter indicates did not 
significantly differ among treatment starter pigs do not match those recommended by NRC 
(1998) ie 450-575 g/head/day and Sihombing (1997) ie 365-430 g/head/day, this could be 
caused by the quality of feed and the pigs used in the study have not been optimal. 
The highest daily body weight gain showed by R2 (147.11 g/day) and the lowest in R3 
(105.78 g/day). 
Table 3. Average daily body weight gain of starter period pigs 
Repetition 
Daily body weight gain of starter period pigs 
R0 R1 R2 R3 
----------------------------------- g/day ----------------------------------- 
1 126,67 142.22 146.67 104.44 
2 124,44 137.78 148.89 106.67 
3 122.22 135.56 155.56 111.11 
4 133.33 137.78 137.78 104.44 
5 133.33 140.00 146.67 102.22 
Total 640.00 693.33 735.56 528.89 
Average 128.00b 138.67bc 147.11c 105.78a 
R3 (105.78 g/day) was significantly differ R0 (127.56 g/day) which can be seen from 
the average body weight gain was lower than R0. This is caused by high acid content in R3 
which resulted in decreasing ability to change the ration of livestock into meat 
significantly differ from R3 can be seen from higher  average body weight gain at R1 than 
R3, this is caused by higher consumption on R1. While the average body weight gain 
between R1 and R0 are not much differ, this is caused by feed consumption of on R1 was 
higher than R0. 
The average body weight gain between R2 and R1 are not much differ, although the 
average feed consumption on R1 higher than R2. This is caused by the acid content in R2 
is higher than R1 so that the treatment effect on the reduction of gastric pH that aims to 
help the performance of  the enzyme pepsin to break down proteins that have an impact on 
the process of protein absorption in the small intestine. The higher the intestinal absorption 
of protein, the higher the body weight gain will be. 
Based on Duncan multiple range test, the body weight gain in R2 showed the highest 
yield compared to R0 and R3. This suggests that the addition of starfruit juice in doses of 
0.50% of total daily ration given the best results in body weight gain of starter pigs, this is 
in accordance with Christian et al. (2004) which stated an ideal addition to improve 
performans of acidifier is less than 0.50%. 
Effect of treatment on feed efficiency 
Observations during the study on the effects of the treatment on feed efficiency in 
starter period pigs are shown in Table 4. It has been shown that the average feed efficiency 
of starter period pigs ranged 16.01-21.51%. The lowest feed efficiency is shown by the 
pigs who get R3 (16.01%), while the highest feed efficiency demonstrated by pigs that get 
R2 (21.51%). The average feed efficiency of starter pigs are not in accordance with 
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standards established by the NRC (1998), namely from 36.8 to 42.1%. This is due to the 
quality of pigs feed and seed used is still not so good that causes the level of daily body 
weight gain lower. Feed efficiency is the ratio between body weight gain with feed 
consumption. Results of analysis of variance showed that starfruit juice give significant 
impact (F>F 0.01) on feed efficiency. R3 (16.01%) significantly differs to R0 (19.40%) 
which can be seen from the average feed efficiency between R3 and R0. This is caused by 
the body weight gain in R3 was lower than R0, affecting feed efficiency. R1 was not 
significantly differ with R0, which can be seen from the average feed of R1 that do not 
much differ from R0, this is caused by average body weight gain between R0 and R1 are 
not significantly differ from feed efficiency on R0 and R1. 
Table 4. Average daily feed efficiency of starter period pigs 
Repetition 
Daily feed efficiency of starter period pigs 
R0 R1 R2 R3 
----------------------------------- % ----------------------------------- 
1 19.18 20.03 21.53 15.85 
2 19.05 19.47 21.90 16.15 
3 18.72 19.04 22.67 16.85 
4 20.22 19.47 20.25 15.73 
5 19.82 19.78 21.23 15.47 
Total 96.99 97.79 107.57 80.05 
Average 19.40b 19.56b 21.51c 16.01a 
The same letter in the same row indicated do not differ among treatments 
In Table 4 showed that there was significantly different on the average feed efficiency 
among R2, R1 and R3. This is caused by the average body weight gain of R2 was higher 
than in R0, so that the average feed efficiency was also higher. Feed efficiency in R2 was 
significantly differ from R1, R0 and R3. It can be seen from the average feed efficiency on 
the R2 is higher than R1, R0 and R3. This is due to higher body weight gain at R2 thus 
increasing the average feed efficiency. From this study can be concluded that the addition 
of starfruit juice in starter period pigs rations at a dose of 0.50% gave the best results. 
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